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5.1  Action of Phenol Oxidases

Phenol oxidases &iiR&aw~Qlmffo monophenol oxidase Ctyrosinase)

ata: polyphenol oxidase Ccatechol  oxidase) ~~+:~ufl?ljjC15 phenolic com-

ound na?qWfb  ,sfu Chbrogenfc  acid, caffe,ic  acid WB:: anthocyanins lursra

dnR  phenolic oxidases =m&.Mu phenolic compounds Lna@-&  rdnflzf~finuw

UEWLLB~LTIRLLR~I,  phenol oxfdases- %bi~nw~t.&fiu  phenolic compounds nazho

?&n?l,  &I)nQI$  phermlh  compounds ?n'~&  quinone (tj$pfu7Pi?au’~utupl

pl A21 a-13 :quinone dndt R u?:~n’52;?&SuSuh  plienolic compounds t&h  2nu

113'II ‘D ~~~wQ~RQu??~ reduced wbstate(Q& 13A] n~l)D111~J'in~r?uo=wous7n

NADPH+H+ (0s~ 13B)
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chlorogenic acid

7t.d 12 ttanuQjn%iini-Gkm2ln~ chlorogenic acid ?i~ihr  quinone

pA 13
c

uaww~s&Q~na  phenol ~;L%J quinone ua~?%+% quinone

'I{lflu  phenol (A~?uamwdbkI  NADPH + H+, (B)tuamwdd  NADPH + H+
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5.2 Action of Ascobic Acid Oxidase
"

Ascobic acid oxidase ninu-d?~n~&m?f~&  ascobic acid

~?a Vitamin C?Gt& dehydroascobic acid (&d 14.4) t&~?.r&flmi%n~:

niulu~~9Su;~utr;ulzr;~'iwgu  q -93?nJ&  143 ~:w&fl~&~l& ascobic acid

oxidase odlu~n"su?nl.s~u~~~~r~nnTOunrj'lu~~  duS dehydrogenase,

glutathione reductase LLPZ dehydroascobic acid reductase t&

0
\
c-’ 1H O CI

HOC

1-lHC

HCOH
I

:tion  of ascorbic acid CH,OH

ascorbic acid

0
h

CI1o = c

HiOH
I
CH,OH

dehydroarorbic  amd



253

5.3 Actions of Peroxidase and Catalase

Hydrogen perojcide ~&~~9f~&Sutil5~tl~afl~ LW-~-IZL~U oxidising

agent ~~ULLW  ~~~~~~~~~~~~~~~~~~~~~~~~~~ glycolic acid pathway tta::

EI-IWE rRrn~~rmuwm~  ~uM-ILEIQ~JIJ~u  7 %~&z~ij~&~~d; 2 vQn?io  peroxidase ua::

catalase nouni%  hydrogen peroxide

(1) Peroxidase r&~&iimt&,d~u  hydrogen peroxide
n
am-

F?\rni substrate UN:: hydrogen peroxide ;JZL&UUL%&I  M?~;I\~L&  peroxidase

~F&xJ'L~ hydrogen peroxide u
I

aan?l~ma  hydroquinone 1% benzoquinone

hydroquinone
-

0
=o=

0 + Hz0
-

benzoquinone

pld 15 uaRurJZlnfuln75ni~7uvou  peroxidase
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5.5 Action of Glycolic Acid Oxidase

Glycolic acid oxidase ~~l~u‘l?l~~wuSulu~~lta=a"7~uuB-~  %wlzn

Rsalwu?umnflu  n”7n;7Ql~au’l,~~~n~,~uru;nidn3”7Ku  glycolic acid LGCl&W

glyoxylic acid 6mun-i

CH20H  - COOH + O2 ------- CHQ - COOH+H 022

glycolic acid glyoxylic acid

Hydrogen peroxide 44 K Q
.

t R uml~~nfta=gnnia7tlTmtJr;ur~ll  catalase

rraz~m;;"7riukmflrw  dnRn~wv-mn~mnaa&  glycolic acid oxidase qzn\mu1[;

“nvN:d?u~‘hiIUa\rUa~  glycolic acid Q~I&& ~~nto7n7s~~nsrms;r4I~ua'?und\lPInu

glycolic acid pathway (gmoaz&m‘lu~by  photorespiration)
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6.1 Hexose Phosphate

;‘7n~a~aai~115rtnn~~~~~n  glycolysis r&J 66-P a7~i5nuD719J

q~a;7~~15~t~~?uij~rnauuovwQvr~lar?ju  hemicellulose, cellulose, xylans,

arabans, galactans, mannans, and pectic compounds uon~ln~u  66-P U\(

awTsnuilflau  PPP ~&sQ=~~w-IT intermediate daw77nu"7Iti'l&ku  amino

acid  uacm5Tllieiulkikl~d

6.2 Triose Phosphate

Triose phosphate rihn5dtfimilm  glycolysis kiRqIy"LLfk

dihydroxyacetone phosphate (DHAP) a7suQn~~?~115n~il~;;iJ;i\18iS  glycerol

d~~x~i’lxfiu’~~~a~a75  fat, oil, phospholipid I&lk'ld

6.3 Phosphoenolpyruvic Acid (PEP)

PEP *5ua-iSiiK~&~Ur[u  glycolysis b7iu  r~u7Kum~im.ihla~i~  rihd

w-&nwn  phenollc compounds "ImnaloaUm  L&J tyrosine, phenylalanine,

lignins, anthocyanins, tryptopan and indole  auxin hormones.
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hexose-phosphates

I
tr~ose-phosphate

Ic
phosphoenolpyruwc

acid

cell  Wall  CompOneillS
(cellulose. hemicelluloses.
rylans. arabans.  galactans
mannans.  pecw  compounds)

glycerol of fats, oils. phosphohpids

phenolic compounds (tyrosine.
phenylalantoe,  aothocyanws. lignms.
tryptophan.  indole auxin  hormones)

ethanol

lactic  aod

alanine - protein

fatty actds,  cuttcular  compounds

isoprenoids (ca~otennids. phytol of chlorophyll,  steroids.
glbberellms,  mrzc.  terpenes)

several aromatic compounds (i.e., ring A of tlavonoids)

citric acid

Al
isocitric  acid

fumaric  acid

oz  - ~c;;glutaric  ---+  glutamic \ prolel”

/ other  amino acids
succinyl CoA

acid

pyrrole compounds
(chlorophyll. cytochromes.  phytochrom.
phycocyanins. phycoewthrins)

oxidative decarboxylation tmz TCA cycle Fiumz~,-~u

al-r2fQmn'l~  7



6.6 K-. Ketoglutaric acid

ms-drn~~~~~n  TCA cycle 'L;;'Lun~sa;lqals  amino acid LLBZ~IS

6.7 Oxaloacetic acid (OAA)

a15 OAA ~&;~\r  aspartic acid d~q=ui~fl~a;~\ra~s*~sndu  7 In'

bn1&a?sT&ffu,  nsnsDTu~iin& 7 alkaloids ttaz pyrimidines OAAL~I~~

q-m  TCA cyc le  ~?ju~%raKu

6.8 Succinyl Coenzyme A

Succinyl CoA ~&&a~~  pyrrole compounds &~8us~&3nw

munaa-i5wa~., cytochrome, p ytochromes,h p yh cocyaninsttazphycoerythrins
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C6H1206 + 60,L
=- 6H20 + 6c02

(glucose)

"2 6
RQ wau glucose = - = - = 1

O2 6

C12H22011 + 120 -
2

llH20  + 12 CO2

(Sucrose)

co2 12
RQ va\l sucrose = - =

O2
E=l

8.2 RQ of Fats
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&u RQ uaulum?~r~lKu  0.7 =imulJ5xJl~  Kxxhu L&l

2C1*H3402  + 5102 + 34H20  + 36C02

(oleic  acid)
36

RQaoqoleic acid = = 0.7061

2CS1Hg806  + 14502- 98H 2 0 + 102CO  2

Ctripalmatin)

RQ vaq tripalmatin =
102
- = 0.703145

c57H10406  + 8o02
57

= 52H20  + 57C02
'RQ  %Iou  C57H10406 =Ei

= 0.712

2 cCOOH)2  + O2

(oxalic acid)

- 2H20  + 4C02

'RQ plaVoxa1i.c  acid 4= i = 4
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fC4E606  + 502 z 6H20 -I-  8C02

(tartaric acid)

8RQ voq tartaric acid = 5 = 1.6

C4H605  + 302 ' = 3H20 + 4co2

(malic acid)

RQ va\t malic acid = 4
? = 1.3

CH  o6 12 6 b 2C2H50H  + 2 CO2

(glucose) (ethanol)

co2RQ  = _ ~2 =cO

O2

2c6"1*06 + 302-3C4H605 + 3H20

(glucose) (malic acid)
CO2

RQco  +)
2

8.7 RQ of Maturing fatty Seeds



2 6 2



263



264



265

20 4 0 60 80 10
OxyOan  wmnwation,  %



2 6 6



267



2 6 8



Tmini5nwl~
O,/gm-dry wt/hr.

Azotobacter sp. 2,000,OOO
/"

1 at 22OC

Escherichia coli 200,000
P

1 at 40°C

Neurospora (mycelium) 24,000 to 43,OOOjll  at 30°C
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fimSnsm75mul~

02/gm-dry  wtfhr.

chlorelia sp. 350 to 1,500pl  at 25'C

Baker yeast 400 to SOOyl  at 28OC

Barley seedling 300/u moles

Tomato rpot tip 3oofl moles

pea seed 7o P moles

Sunflower plant 6OP moles
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Seedling

2 4 6 6 1 0 1 2 1 4
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2 0 4 0 6 0 8 0 1 0 0

8 DAYS FROM GERMINATION

b i0 40 6 0 8 0 1 0 0

DAYS FROM GERMINATION
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fresh weight basis

DISTANCE FROM TIP (mm) n75fhff71uxu~  9 m &Id




